Docket No. 20090 1US2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

FN RE APPLICATION OF: Makoto KIDERA, et al. GAU: 

SERIAL NO: New Application EXAMINER: Ar^ 

FILED: Herewith 



FOR: METHOD OF AND DEVICE FOR SIMULATION ^^^^ 



REQUEST FOR PRIORITY ^^^^ 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number, filed, is claimed pursuant to the provisions of 
35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant to the provisions of 
35 U.S.C. §1 19(e). 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to the 
provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTHyDAYA^EAR 

JAPAN 2000-222025 July 24, 2000 



Certified copies of the corresponding Convention Application(s) 
B are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number . 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCTAB/304. 

□ (A) Application Serial No. (s) were filed in prior application Serial No. filed ; and 
(B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 




22850 

Tel. (703) 413-3000 
Fax, (703)413-2220 
(OSMMN 10/98) 



Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

Marvin J. Spivak 
Registration No. 24,9 1 3 

C. Irvln re 
Registration Number 21,124 



PATENT OFFICE 
JAPANESE GOVERNMENT 



IOC 

u 



This is to certify that the annexed is a true copy of the following application as filed 



with this Office. 



ih m ^ n B 

Date of Application: 

di H # 

Application Number: 

th m K 

Applicant (s): 



200 0^^ 7H24H 



#M 2000-222025 




PfWOWTV OOCUMeNT 




2000^ 8^110 



Commissioner, 
Patent Office 




ffiliE^t 2000-306315 



#2000—222025 



[&^x\t^m] 



524543 JPOl 
^m2^ 7M2AB 

G06F 17/17 

SP^f^ K 1^ A (Z) - T B 2 

000006013 
100089233 

mm 

100088672 
100088845 

mm *§A 



3# 



3# =^ 



^ Kfft -f/f^ ^ ry. 



1 



mU.^ 2000-3063150 



#2000—222025 



[^M^ift5S#] 012852 

mi^^m] 21.000R 

m^^] mmm. i 

im^^] mm i 

mi^^] mmm i 



2 



tBliE# 2000-3063150 



#2000—222025 

mm^} mmm 

mt^m^\z.m^^mmL^^-tm^^'^'^:^~-^\zn-t^wmn%m'^<D^^mx 

(Z)ffi $: jg« L T MfH 3 - :^ - -g> ffrlB^^^/N" ^ ^ - ^ ® A ^ -g. 

(c) 

a. l/->>a >:&^o 

grflBX® (b) -e^^ejtifefffgB^^-A-^^-^i^MilttfSBX^ (c) xnht\. 
fcmmn—r-XCD mt^m^J-^ ^:^-'^(DA'yV^hL(Dm%\zm'5\,^Xmmn- 
•r-X(D Bu f B«^#'I4 (DJ^=yV^^ tm f XS ( d ) 

[ft^:5 3] m^-^2Kmmo)iy^=^\y~iy^y:fsmx-^^x. 

BtrlBXS (d) ■etmLfetr^fBIl-^--ec^)trJsB1t^#'[4cD7^'^^y:^ri:, tfffB 
i-ttili. BfffBXg (b) ;S:V>Lxe (d) $:Smfe) 

i/^ rL v-y^yis^o 

m^MA ] |f^:*2lcfB«<Z)5/^ v-i/nylsmx-^^X. 
faiax® (d) T'fmL^tfffB=i-:J--T'(Z)trffBm^#'l4©A^^y^i:, ffflB 
xg (a) T'm^iLfcBfffBm^cDMi:5:J:bi«b, ^<Z)^M;<)^m^®«<k U 
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4^2000 — 222025 
/^°^^-^i:$:'^t)-B:ffl^.^oot^^fBxa (b) ;&V^UX@ (d) ^nz) 

m^-^ 5 ] If 1 \zmm(oi/ ^ a. u- 3 t, 
-s®f^^Ia^^>'^°^^-^^cov^T^itf^tBx@ (c) ^mo>-r\z. 

tt^sa^^/^°v^-^^cov^T(Z)^|rJfHX^ (c) $!;ff^ 

[ft 7 ] If 1 >5i bif 6 (7) V^•rtl*^^C|B«(^) S> ^ b - ^> 3 

mm iy^=LU-^v^tbi^tir:L mmmiF-^'^ ^ ^ - ^ mm t mm^ - ^ xti^m 
T, f&fa=i--^-tci3i-t-5ttftB*^^N°v^-^®/'«^^y#$:^i?), mm^-^m 

[0 0 0 1] 



aj|iE# 2000-3063150 
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^ cfe t>* ^ 1/ - 3 > ^ a {C M f o 
[0 0 0 2] 

fefeoT, SPICE (Simulation Program with Integrated Circuit Emphasi 
[0 0 0 3] 

^<7)tt^#'f4(7)A^^y^$:#§^$-&'5„ M^l^MISFET (Metal Insulator 
Semiconductor Field Effect Transistor) 0)^^. h;R-^^- Mlfe^i^iP 

[0 0 0 4] 

-r # M m -5 ^ T' # 7& < ^ U o o -g, „ 

[0 0 0 5] 

:^mt^titxi.zm^^^^tix\^^^i!)K :izx\,t rii-^-^T-*;i/j i:— I5ic 
ti ^ ^ ;i/ M V ^ •& '<5S « g -r o 
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[0 0 0 6] 

y N° ^ ^ - ^ ^ i t>* :/ o -fe :^ /N" ^ ^ - <z) 7^ ^ ^ ® SSfF^ $ ti s (Z) y?)'^ It 

M^tl^o :i(Dn — ^—^^;VlZ^\f^X. CMOS (Complementary Metal Oxid 
e Semiconductor) 4 y 7^- ^ ^WiZ t ^X &.Tizmm-t 
[0 0 0 7] 

^rX'li, 'Ey'Jl/A^ :^-'$((DmtLX, CMO S ^ y A- ^ ^M^^t ^NM 
OS, PMOS®, mn^m^- hMt.mM^^:^JVM:il(D^^^)lJ^mAL. 

- Nipiilli, |gI7®^^®gIfeJ:t>*0 8(D±®|lItC^t-MI S F E T (Z)«^t® e» *> 

m^^^^jvmmt. y-x/Ki/>r>«jt2, 3m(D^-^:isMMW, 
1 1 izm^-^n^mi^^^jt^^:^j\y(D^-^^j:v^m(D^tx:&^. 

[0 0 0 8] 

-S, :Kt-V«J±0 V^<Z)SIMSJEVthO$:$jJM-t-2>o ^LT, m-7-®«:^#'l4cD 
Mi: LT. ^«§pLM^JCi3l-t-g>^^«S^uffl I dsatfe4;Z>*M«jE|tVth$:MM-r 

So 

[0 0 0 9] 

CMOS4yA-^lZ:i5^^Xm^^7&mt)^mmilf^^^m^A. i^lC^& 
^3t;g*^«%j5g< ^-S^/^M^rB ^-r-So ^(D^^, NMOS. PMOS$:M^L 
T#X.T, NMOS, PMO S i:t;{Ct^®A^^-£>^^$:AAi:, NMOS, P 
MO S t^iZ'^MB t-^Ji^t^^BB hi. NMO S}^)^^^A-ePMO S A^4^MB 
X&^t^^ABt.. NMO S75)^:{^^BTPMO Sti^V<mAX$>^ t^^B A H 

[0 0 10] 
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EI 9 IZB-t^ -OiZ. N M O S (Dm^m^U I dsat n^J;t>'PMOS (Z)tgfD«§S 
I dsat p ^ 7(Z)^ffife J: t>*Mlfi{C t^J. NMO S ®|gfn«McDf^^ffl I 
typn H PMO S(D^mnmm(Di^mm I typp t(D^.^,^.^.P 0 a ^^^^ f-S 

4'D(DZ2-±-P 1 a~P4 a ^^-t^mnBSQ a i: LT^Jgl?^ -5o Z<Dm 
#?^S Q a(D®a^.^.P 0 a lC^-r-5^fi^$:mM®^Hl^{cKXi?)S ^ ^Tb^T'^ 

[0011] 

m^mSQ a®4o(Z)=i--:h-(De)-^*,P 1 a li, NMO S CO|gfO«?^flt(Df^ 
^ffi I typn<k »; t) 6 I dsatn a t^ni^^K. PMO S (Z)^fn«^ffi(Df^^ffl I t 
ypp 4: U 6 I dsatp a ;^:^■j•;^#V^o ,^|;P3ali, N M O S ©fg^M^ffi 

©f^^lil typni: 3 I dsat n b fe'l-t/h $ < , PMO S (Z)|gfn«^fi£'fit<Df^^ 
fflltypp j:Ut)S Idsatp b^'^t/^$V^„ H^Wi^MtJ)^:^ ^ Vn^S NMOS 
, PMO S(D}Z^WMmit^^<^Ji^(DV. IgfnmM I dsatn^i:t>*I dsatpj&^i: 

tC*:;^ tfji^j^.P 1 a A A (C, =fo tCft/jN ^ ^ P 3 a A'^^/^M B B {C 

[0 0 12] 

CMO S-r >A-^®J^^X^^^X.'5i:, NMO S}^)'^f^«1ii I typn 
i U 6 I dsatn a fe'lt:^^ <, PMO S;6"^f^^ffl I typp j; U tj 6 I dsat p b 

P 5 a J: U ttNMO S, PMO S ra-e(©#'f£'fit®^;<)^^i>;& V^ * P 4 a 
*':^^MABfCM^5'r-5ii-^-i:^-S. IH^tC, .^,P 6 a <J: y liNMO S, PM 
O SmV(Dm'^m(D^i)^<pfj^\,^AP 2 a*^:^^^.B AtC^t5t--5n-^-ii;&-5„ 
[0013] 

3©#=r--:J--lCfeVNT, P 0 a tC^^^-T ^^^^C^ ^ - ^ ® 

(-r^cSiiD-^. ,^,p 0 a"e(Z)#m^>'^°^^-^M^=3- 
:^--^cfe^^S:g.^^^A•^^ 6 (AL) , 6 (AW) , 6T 
oxfcJ;af6 VthOCD-fe^y h, i^AT. ^ - 3? iz h -5) $:^«btllf 
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!Zs L fc^^A ^ ^ - ^ ® A ^ ^(Dmmti^^tb ibtl^o 

[0014] 

HlOli, NMO SOMMteVthnfe J:tKPMO S®M>fii«ffiVthp 
$:#f|!rfe J:t>*MlfilCt NMO S (Dmmnm<Di^mmy typn t. PMOS (Dm 

^it«jEb®f^^ltvtypp t<D^A^.'^.P 0 b iiLt=.^^^yv:^^o ^(Dm^^. 

-D(Dn-±-<D<^.p 1 b~p 4 b ^m-t^mnm-sQ b t Lxmmr^^^, 

[0 0 15] 

M?^SQ b®4o(Z)=l--:h-(7)e)t).^,P 1 hit. NM O S (DSIffi«J±(Z)f^^ 
liiVtypn J: U ^ 6 Vthn a <, P M O S (^BI#«S(Df^^'fl V typ p J; 

U t) 6 Vthp a fe'l-t^^l/^o ^fe, .^spSbli, NMO S ®SHii«ffi®f^^1ii V 
typn J; U tj 3 Vthn b <, PMO S ©BaMmffi^f^SffiVtypp J; U % 

6 Vthp b T^tt/hS V^„ 
[0 0 16] 

r^tdL. mun&ij^i^^^^iiE. nmos, pmo s<Dm^mmitm<^^<D 

fjt^,^.Pl bi^'J^/^^B BIC, i:t;{CM/h^^'2),^,P 3 b*^^^MAAjC^/^i:-r-2)„ 
^L/T. ,^,P 2 bi^'J^t^^ABtC, P4 b;^)^4;^^B Ate, ^tl^n*fJC5i-'5o 
[0 0 17] 

Vthn^i:Z>*Vthp (7)A^^y^®^^-e^-2>Eg:^?^S Q b (C^/^ L fe^^^A^ ^ 
- ® A' ^ ® ^ H *^ # i?) ^3 tl o 
[0 0 18] 
[#§^:^'^^S^ b J: ^®] 

(DWmmzit. $^it^-r >{cj3^t^ili5S(Z)T-*-^^cS^^'^TM^$tlfcA^^y^ 
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[0019] 

mMCDU (±m<DmX liMx. if I dsat n + 6 I dsat na^Vthn + SVthna) 
[0 0 2 0] 

[0 0 2 1 ] 
[0 0 2 2] 

-iyay-^lfo. ^LT, StW$4xfe«:^#'ffi®'lii*^, X5^^y l O 3 T-^;^ 

;t - ^ -fe ^y h (Z)#iMgi5, (DWj^^^ U jgf o 
[0 0 2 3] 

, ^1{CJ3V^T> h^>i^'X^<7)>f- hif-f X®LONG/S HO RTtt, ^-V 
S„ ^fe, lU^tCWI DE/N ARROW*;, ^ }Hm<DW\^^miZM LXM 

^n^t)^mim^^-r^:fy-^^:fy^^m^(Dmmt.{^x\^^^o 

[0 0 2 4] 
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LONG /WIDE 


Tox . VthO 


SHORT /WIDE 


AL 


SHORT / NARROW 


AW 



[0 0 2 5] 

u-i/BymUiz-^^^ (;^5^^y 1 0 2) „ ^7t, .^,P 2 a {Cfel-t-SS^^oT 

) o 

[0 0 2 6] 

-g-L/T, mi^i/^ i (^T^^y 1 0 4) , 1219 cff<Z).^,P 

ix^-^yzfs 105)3 t<Dmmmz$>^tfm^t\,tm 

. .^.P7 a-e©«^#ffi®'fB:^»\^,P 2 a lCj3lt-5«^#ffi®ffii: LTS^M^ 
(^T^^y 3^3 10 7). 
[0 0 2 7] 

-:^f, m-T^^ ii^fjti±^mm\^izf£\,^iinm^tit=.m^izit. ,^,P2a{c 

(^y^yZfS 1 0 6) o 
[0 0 2 8] 

i&(D:=i--f-~<Dj^.P 1 a , P3a, P 4 a iCfeJ-t^^^^yl^ ;t - ^ -fe N {CO 
[0 0 2 9] 
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[0 0 3 0] 
[0 0 3 1 ] 
[0 0 3 2] 

^5:, J-^^y^(Dmn^M^-t^n-^-^^tizi--^-^y';vX^m-t^iy^ 
=L U-Zy3y:^mX$>'DX. ttff33-^-C^Jt-5MfB«^#ffi® A^^y=^ri: U 
TfF^^fg'SimSOffiSrm^it-^X^ (a) i:, taia^^^JCMt--5'»#?:^-r^ 
^ ^ - ^ iC>t* -r -5 SafH«^#tt® ^:^>»T' & ^ ^ ^ - ^ ^ i/ 

^^l/-i/3>$:if?oT^«?)^XS (b) i:, S/hg^^(Z)iE^^^^{Ctffga^ 

t-t^ttjfH^^/N°^^-^(7)y\'^^y^$:^4?)^X^ (c) ^ n Ix-i/ 

a y:^mx&^. 

[0 0 3 3] 

W^]g2 {ctE«cD|§^ii. izmm<D>ys,^\y-s/3y:^mx&-oX. 

mmnim (b) T^#^tl^Sr^fHm^^/^°^^-^^Mi:i^^fBx^ (c) xm^nt:^ 
mm:=i-i--x(D mmm^^-^ ^ ^ - ^ ® ^ ^ t (d izm^^^x tfj ib =!-•:>- 
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[0 0 3 4] 

mmicm (b) ^vNuxg (d) ^nmnoiy^=LU-tyBy:^m-e$>^ 

o 

[0 0 3 5] 

mt. irfeJ^^^^A"^^-^ $:^AL, lafHif feJ^^^A^ ^ - ^ tt^fHm^/^° 
^^-<5? ^?:-^t)-&MVN-:DotffiBX^ (b) ;&VaLX^ (d) ^^ot^^^l^- 

[0 0 3 6] 

mmmi^j^ ^ ^ - ^ li^is^T^ u . -^p© taia^^^N° ^ ^ - ^ c o r ^Srfiax 
@ (c) $:^ft)-rtc, ^tlJ^^^Dtt^fa^^^/^°^^-^^cov^TcD^tt^faxg (c 
) ^noiyS.a.u-i/3y:^'mx^^. 

[0 0 3 7] 

lf^^6tcta«(Z)i^0^«, it^^Si {cfa«(^i/^^i^-^>3>:^^TfeoT, 

mtEJim (c) ^c^v^Ta^#^«/^e^^SS:Mv^Tt^ffa^^/^°^^-3^cD>''«^ 
[0 0 3 8] 

T'^3^-r^i/^ 3. xy-iysymmx^^x. mmm^n^<DA'yy^tLxm^ 
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[0 0 3 9] 

mm(Dmm<Dmm] 
<mm<Dmm i > 

[0 0 4 0] 

{C, LT, CMO S ^ ^ nmo S , P 

V^(Dg|'fit«J±VthO$:Mffl'r-g>o 0 V^(DilMmj±VthO(Ct±, m^it^ 

[0 0 4 1 ] 

n ^T-*;b*^^^$tl -5 9 IC^t-t^K:^?^ S Q a ©M^fc 



1 1 
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[0 0 4 2] 

J;oT, NMOS, PMO S ©-etl-TtltCo V^T«^#'(^(Z)^l^ai:^^>'^°^ 
^-^5?-fe^y h®#^i&*i: (Z) 05^^5:52 T -Si: > &.T (D J: o izm^ii ^ . IKC 

ia 5: ^-fb 3 i± -5 M H ^ ^ ^ A ^ ^ - CO ]S 5: ^ L T V ^ S „ 
[0 0 4 3] 

mi] 

Itypn + didsatn = Itypn + 6 ( ALn) + 6 ( AWn) 

+ 6Toxn —r= + 6Vth0n . . , h f 1 n 

dToxn dVthOn 

[0 0 4 4] 

Vtypn + 6Vthn = Vtypn+ 6 ( ALn)-^^^ +6(AWn) ^^^^ 

+ 6Toxr\-zr= + 6VthOn -....-o \- f2n 

aloxn ovthOn 

[0 0 4 5] 

[^3] 

Itypp + 6Idsatp = Itypp + 6(ALp) ~^t^ + 6<AWp) ^^^^^^^P 



aALp aAWp 

. ^_ a idsatp , . ^ aidsatp 



[0 0 4 6] 
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Vtypp + 6Vthp = Vtypp+6(ALp) 



,a^Lp 



+ c5(AWp) 



dAWp 



+ 6T0XP 



avthp 

(3Toxp 



+ 6VthOp 



dVthOp 



+ f 2p 



[0 0 4 7] 

3rT% I typnli* P 0 a J3lt-5 NMO S ®ISfDSg^ffl®f^^ffi$:, I typp 
it.^.P 0 aiZtSVf^PMO S<DmmmWM^. ^tl^tL^LTV^^„ Vty 
pnl±,^,P 0 b fCi3t:JSNMO S<DBIM«JBb$:, Vtypp tt,i;P 0 b lCj3it<5 PM 

[0 0 4 8] 

^fe. i5C 1 ^Ci3V^T, 6Idsatnli. 0 9 tC^lt-g) 6 I dsatn a ^ 8 I dsat n 
bCDcteJlCf^^-fiil typn7b^^(7)^g&4$!^LTV^-g>„ * ;t S (ALn) li, 
P 0 afCi3t-t'5NMOS(Z)«^#'f4{CM/S^'2>^^/N°^^-^-fe^y Nf^cJD^^-V^ 
;i/*^A L n^^^(Z)^g&*$:^LT^ U, S (AWn) , 6 Toxn, 6Vth0n 

Idsatn/ ALn, Idsatn/ AWn, Idsatn/ A Toxn, 
Idsatn/ AVthOnli, ^ - ^ {C^f -2> NM O S (D|§fCI«S^M 

® ^ ^ - ^ mmr-^^ „ 

[0 0 4 9] 

i^^{cisr2~igs[4 f^tz)^:^*;, NMo s * fcii PMo s (D, ^Lxmmmmm 

t fe, 15: 1 ~^4 p«gcD:&ja© f 1 n, f 2 n, flp, f 2 p ^ - 

[0 0 5 0] 
[0 0 5 1 ] 
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m5] 



X = 



6Idsat n 1 



6Idsatn m 
6Vthn 1 



6 V th n m 
6Idsatp 1 

6Idsatp m 
6Vthp 1 

6 V th p m 



[0 0 5 2] 



me] 



a = 



6(ALn) \ 
6(AWn) 
6Toxn 
<5VthOn 
<5(ALp) 
6(AWp) 
6Toxp 
6VthOp 



/ 



[0 0 5 3] 



1 4 
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7] 
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I— I 



a. 
o 



ft) 



O 
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o 

I- 



> 



CL 
X 

o 

I- 
*7D 



> 



<3 



o 



Q. Q. 



CO 
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I— I 
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o 



< 



CO 

CO 
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o 

I- 
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X 
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< 
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f 2n1 

f2nm 
f 1 pi 

1 i 

\ f 1pm 
\ f2*pm / 

[0 0 5 5] 
[0 0 5 6] 

[^9] 

[0 0 5 7] 

Hm-^^o ^^3, fSci ~iS[4 t^i(D I typn, Vtypn, Itypp, Vtyp p ^iV^■rtl 

„ h;i/x, ^T^dA, f cf® I dsatn, Vthn, fin, f 2 n^(D 

[0 0 5 8] 

[0 0 5 9] 
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Z f y spec i — y sim i 
i = 1 ^ 



N , v2 

^ ( <5 y spec i — 6 y sim i ) 
i = 1 \ / 




A 7") 



[0 0 6 0] 

S^®^itCO^ffl*$:^i?)tl^ii:V^„ :^J3, iS[ 1 0 (C J3 V^T, ^feiaH 1 
^tfiCDyspeci ^ ^ L Tfi^^ BT|g;& n -:h--ec7)«^#'fS(Dffi-efe U , 

ysimi lii/^ a. >{C J: UliM$tl-g>a-^-T^®«^#tt®ffiT'fe^ 

o ^^3, i = l~N (^:iT'l±N = 4) -efeU, y sped liiS: 1 (D:feja 

f 1 n h I typn h $! 51 V^fe=fo(7), y spec 2 2 (D^^jSj^^ ?3 f 2 n ^1 Vtyp 
n ^ $:6fVA^tj(Z), yspec3 lilScS (Z):feja7b^^ f 1 p I typp h §:^[V>fet)CD 
, yspec4 M4 (D^feja*^^ f 2 p ^ Vtypp ^ §:^^V^;tt)(Z), T'^-g>= * it. 
Mx.lt. y sim HtWLl(D&m.ti^^ I typn ^^\\i^t=.^(D. y sim 2 ItWi 2 (D&m 

V typn 5:^1 V>fetj(Z), y sim3 3 (D:£ja*^ ^ I typp $:5f VA:t%(Z), ys 
im4 litS[4 (D:^ja*^e> Vtypp $:5[VAfc%(7). "efe-So 
[0 0 6 1] 

i5tlOlC^V>T, :&ja||2^tti(Z) 6 yspeci li, 9 ®:&ial| 1 ^^©^f 
^rjAi:^^ h;b0 i:<Z>^(Z)#^^'*lC^t ^J, S ysimi liiSrg (D^ja(7)/<^ 
xCD^^rS-lCfefe-So ^fc, :&3!al|3^cti(Z)* (x-AO) li/<^h;i/ (x-A 

[0 0 6 2] 

[0 0 6 3] 
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